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Abstract of J P1 0092576 

PROBLEM TO BE SOLVED: To manufacture a highly reliable 
electroluminescent element which has a wide surface area 
and whose electric power consumption Is low by forming a 
poly phenylene vinylene PPV film with the thickness within a 
specified &mu m range on the surface of a first charge 
injection contact layer. SOLUTION: Using a borosilicate glass 
1 as a glass substrate, a first electric charge injection contact 
layer 2 is formed on the upper face of the substrate. This 
electric charge injection contact layer 2 is formed by thermal 
evaporation of aluminum through a shadow mask and the 
resultant substrate is exposed to air to form a thin film surface 
oxidized layer 3 and the electric charge injection contact layer 
is thus obtained. Next, a polymer solution is applied to the 
whole surface area of a joining substrate and while keeping 
the upper face in a horizontal state, the substrate is rotated at 
a specified rotation speed on an axis and the resultant 
substrate coated with a polymer precursor layer is thermally 
treated in a vacuum oven to convert the precursor into poly 
phenylene vinylene PPV. The obtained PPV film 4 has 100- 
300nm thickness. After that, a second electric charge injection 
contact layer 5 is formed on the PPV film 4 by evaporation of 
gold or aluminum and an electric charge injection contact 
layer with 2Q-30nm thickness is thus obtained 
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(2) 



<ftffl¥-l 0- 9 2 5 7 6 



«E IS ] 

T, ^WMwsKy^-flltt, Jg 2 Oftttfffrjg 1 



CH = CH 



-cryw^yw WJjgl-te^yi-) , Tyi^^rv- Wi&ictz 

fi^*UaJi<Z)«*££ ; fi"LTV''T 1 b <fcH <£>*tfy (p- 
^—U^tf^u-V) [PPV] T'fe^r b*%fWb-r 

f ^St'i* D v-Iii 1 0 nm!i>P) 5 (i mt"? 

y -v— o#i-&^a^^tc#fe-f y -v— ^-erom^ 
zwrnb-rsnRmytm?, 

ftSt^f-KJSV^ ail<^ttg3STyV5^!>A£fcte-<5' 
2 CUSS AS /5 s T yp 5: = A *5 J: ><b & -5 8¥ 



^-K&i^C, Si *3iTJ ? ^2comi?fttA^fte®<D'>^< 

as 2 <D^mmamit-f ^j-Ast «* ftw > ^ * -a 
> i? m, # 5 js& $ 5 r b b -r s 

imxmis] b t 1 y-=7—a»e>fc5 
m<nmm&mm¥m&m<nmi<r>mffibmi.r&if. z 

30 LT, ^2ro^/ttS(0»^^BulE¥*#:gwm2co^ffi 
t 88 LTIS; It 5 mJMStt:* 1 ?- «r«36i- 5 * ftl? *> o T , 
#y iB2w«ftMi«:*iro««»J-*tL-CI 

J; 5 ^tulE#J»ffS bm Lfclg 1 *s J; t>*f& 2 oft 

v^**/*ai«y ^— Bii u-ciitrtaiWrK*jHy^-«:W»* 

[ftjRJSl 7] »*Jj[l 5£fc(4l 6 IE*roSiiit*-&(- 

its - i ^mnb-r^nm^m^tDm^^ 

SO 1 8 ] W#iS 15M17(W ^-f tV75^(C|2«c<7> 
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\s-s¥=.\s-y) [ppv] rofflig^tj-^— -efcsr t 
m&ftmzis^x. m i »«waA**JiAs> -to-* 

2 1 ] 15M20 (OV ^-f n*»tiE*» 

J: & * 5 iltR $ *t 5 r t t -r 3 

[W**2 3] W#3S1 5 75S1 9 <OV vf^jW-IE*^ 
>T V * A 5 ®iR $ ft 5 - t ^r#m t f 5 

2 4 1 fit#gc i 5 nm 2 a <d\ ^fH* 5 tiEt» 
*u&#8cK*i<^t\ $1 *5<tr>'^2(om#aA^tt«^ 

2 5 ] rt#9 1 5 2 4 CO^-f fttf^SE*© 
[0 0 o 1 J 
[0 0 0 2] 

[&5f50&fif] (EL) am*. 

J;9»3t-t-5J:5«**nTi^S. r <£> i 5 Kttffl Six 
& ¥ (c is ft 5 4&JS#JiI*I tc 5 — ift ftftUS f*. 

G a P*iJ:tfl§J«*IN i)e-Vi!6iMWfc«rS*i:-f3* 

&, s tz ib iz ± ffis 7 s 4 * \"< -r % ( z m l. x it , 



(3) 1 0-9 2 5 7 6 

fS](te>txfc„ rcfiiiSt?t4v^ffl±wi«:^, ill 

o T»fp-t- 5 ¥«W*"0«»Wafiia s £ C 5 r i 5 t 

[0 0 0 31 ^HM***^*, 7^ 1-7-lrV, 
;o ^Lt3D^y©i5WffS^ (s impl e 
aromatic molecules) li^i V ^ h 

[0 0 0 4] Zhb<K>tt&<Dmm±<nfi!ll£&kLTte. 

z n s bmmiczjxbimmvt* fr<ot\ znt> 

(D^MM t SSfE&AftffiW (current-inj e 
cting electrode layers) t<0 

[0 0 0 5] ^m.ttPr<DB-Wtet*(Dtiim*. #&tt«Jl 
iS*P>!6»<, SMfabB<, i3±oe±«»ftWi (top 
20 contact layer) £Djf5fB#f ajlCjffx..5 r 

[ooo6] mmK&n&titc^mmik&vocov^ys. 

3. T — 7^ n v 5 y I- (Langmuir — B lodge 

[0007] ris hy-t^zmmLtLnRftytm?^ 

*H«Ffr3, 6 2 1, 3 2 1 ■§-(C0B^SnTt^5o 

50 [0 0 0 8] afcALfc*^$:*#L±$£ LT» #BW 
fF4, 6 7 2, 2 6 5-§-li, 5S3t« i LT-S#|jfiSr^r 

[0 0 0 9] L*»U/j:aSb, BUlE-)lfll5g(Ctt3g$H-C 

[0 0 10] 

40 [0011] 

g^-r 1 it)«***S»^ 2 cd*B i sh- 

S^2(Ojg«4Si:^^^5*#M7t^ ; f-T'fco-t. 

L-CE(--r5<t 5(-^2»#:®Sr^LT^ 1 *5ir>'^2<7) 
««JllW»c:«*4r*»ft*4:, fcffif* ^ y +*s#*«cS^ 

50 {S^«^ro^m^r d f J r y-V-**LT^5it€r#mi 
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[001 2} *&wi*. mwx&tbmfribnffi** v 

[0 0 13] *«#y ^— tjftgttia&kixTv^o 
xJi\ *#^P^^^-^^e>^ij^^^:#l^aiiS0 2 

9 4 0 6 1 *T*#fcf*£*lTl>5 0 *r<E>#£\ tfyTir^ 
l$o£ t/Sg 2 ^>*ffiMco3E»l*ifi«-*3 ft £ T ^ 

v\ i^TixtCiirJ:. gfeWIWffFmRO 2 9 4 0 6 1^*3 

[0 0 14] ^g^y-v- 
(Coniugated Polymer) y (p 

^StAS^^S (first charge injec 
tion contactlayer) 13, — ffiiJ<£>iS35 

2 (^ifaAgttl (second charge 
injection contact layer) 

fir /i- * — 0 j» * jitfe<z>s»*Tfc 5 0 
[0015] m<Dmmmmic$o\,^x, #a^y-^-ttP 

[ooi6] ^h^%\\<Dmmm^x^ #«#y-v— « 

[0 0 17] -ftib<£>1li£1H8«3\ SSlS^felf fc5tM4 

[0018] gjjgtdii, # y ^r— Blii. Stfe 1 0 n m;4> 
£5 tf m<Z>tefflW*S;— #Jg££r#U *^y^-«:l 

[0 0 19] *«W(OJB2«)|8«^J:titf, '>fc< it 



(4) ^Fgflsp i 0-9 2 5 7 6 

ifP^jKy ^-ro^^#y-^-»sit 

LTS«±tett*£-B\ &(Ctt#LfcBuiEffc#y ^— Sr 
«Slrin^LT*©^y ^-Sr^fiici-5XS(CJ;oTS 

»l»*Bi:SL-Cia:it» tU, i2«i«4f(DlI 

zmm^mtemcom 2 nmrntm l riant 5«**3t* 

Jf 1 »gfiili:*t LtlttSi 9 tCHoie^^S 
t ft LfciS 1 *s J:t«S 2 »ie«JiB]t«#Sr*»»tS t * 

*ifls*$n« «fc 5 tr+^fi^fc^fl-awMfr** y -v 

[0020] *s^y-^-t(i, /Ky-^-^^-s-t&t'S 

U tfy ?-©t*l:IBotil!V«lliaE4r#t5 

So 

20 [0 0 2 1] ^cDi^ft/tfy-^-tt, 0tJxtf. R. H. 
7 U-^ KJCt «5 , Journalof Molecul 
ar Electronies4 (1988) Janu 
ary— March, No. 1, 3 7I~f 4 61 

[0 0 2 2] #ISIfl<0£fli£&5;<;&-X-Mi. «T« 

(c^m^-v y-ir^aA-r-5o -ft-e^m^-v y-v 

SAW- Wx^ /ffy-^-¥*^giSL-C^(t6 
ft, |HllS4:^bT^a5«(flcS:Bi*P-t-5rt^J:oT#!; 

(doped semiconductor) Ti^^fll 

a>e>*f**ft5. 

[0 0 2 3] ¥ftm.<7>^U? bv/l'$*i*>-x&&-fZtz 
TKy -s—IKJS^TtttS^O^^t LTflMB 

&1rZ>fa(bX*&>Z> 0 
[0 0 2 4] ^<H1 offlftSlll ffiffif^A^-f- 
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~«»5>46I(t. U -r—Sfctta # 'J -r— t »JOT 

[0 0 2 6] ^y^-M(7)$bt-»*LV^»ttEJlT^ 

(i) *Ky-v— ttgfcin, a*. £>£ti3 r ^ 

[0 0 2 8] #«#y^HW4. #SK-tt» TfB^Otf 
y ( p -7x-^y^i/y) [PPV] -Cfc9. TIE 

[0 0 2 9] 
[ft 2] 

-l^V-CK.CH — L <» 
- J o 

[0 0 3 0] ^y (p-7x-l/>'t'^l/y) 

[0 0 3 1] «r^*^J; 5 &K*fl^ftSW£;^a 
(i) 5£ I co^^^u>-^^^S^t-g$mx.^, #J 

[0 0 3 2] 
[ft 3] 




[0 0 3 3] 
[ft 4] 



70 




[0 0 3 4] 
[ft 5] 



20 




[0 0 3 5] wtLe>^)ftffl*»^t>Sfcmfi2^i=U'^ 

[0 0 3 6] 
50 [ft 6] 




[0037] Mm^kte*), ^=^u> 

(iii) ^-^co^^^u>li (SL<^±fS (i) fc5 
40 VMS (ii) ld^TMWLfcfi&<0*^) tOloi^^L 

[0 0 3 8] 
[ft7] 



^ \ (CM = CHI- 



JO [0 0 3 9] 
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UtS] 




[0 0 4 0] 
lit 9] 




[0 0 4 1 ] liuffi«iga;fC;j3^-C, yf^2, 3, 4, 

[0 04 2]|fi:, z.itb<omm&ift 1 sm* 
[0043] rtiboa^coa^^p p vii^^Ji 

[0044] y ■e-«tt*«jpxafc«*»jDx 

te3a-T5w4:fc:J:oTMiti-5ri:^-C#So «#^«(r 
k&X$Z> 0 

[0045] tuisco^acop p vmrnitmiz* asfc* 

[0046] — as^ #asu:rau *sv>*~yM>m.mmfo 
(id to fc***w^»-r5***^«^*y-sr-«(r 

b*>-) *>5^«\ t°y ^^ASoJ; 
<t>1£ v >m \z X o X m mfc* <r> * =. & Agjs £g % 
^^^icto -C«-«*jBE(r St+ A 5 ^ t # 

[0 0 4 7] ft*Wtc:tt, #y (^rc^u^t^U^) 

*mttS«±^«r^-*ix5o x/u*- ****** 
(ID fa, /wiSiRs ^L<(i^^y 

-/u*"catrBf*:*y^— (im cM^n^o ^coj; 

£3 D »e>*ufc«rK#3(Ky^- (now**, mm 

2 o ot^^3 5 ox:<Dm&!tc])m-fz>zkic£ t>#y 

[oo4 8i (id ^fk^rit, ^(ommw (ii 



(6) 1 0- 9 2 5 7 6 

10 

«Bfc#tft=H:. XSt #I;Lti, D. D. C. B r a d 1 e 
yCiS J. Phys. D (Appl ied Phys 
ics) , 2 0, 1389 (1987) joklF J . D. 
Stenger Smi th, R. W. LenztG, 

Wegner^JtSPolymer, 30, 1048 
(1 9 8 9) ir|E*StlT^5 0 

[0 04 9] (7x^l/yt^l/» Bfti^ 10n 

10 bWPPVKll r< ibT&fc^*— J^lsfi^bftte 
l\ P P Vilt j&2. 5eV (500nm) <^¥«#: 

[0 0 5 0] mm^V^-(Di&^m^^LX, flJiSt 

^SiWti*3V^T, ffiffli-SSuK^y ^—te^TA^A- 

Jix^nf t7x> (tetratryebrothi 
ophene) <fc LTittR Lfc fc ^Sr*(C^tf 0 -*t?> 

•rso^jg^p p vi^tc^o 

[0 0 5 1 ] *H«^iaS&*ft^y^— ^)l«S:^filc 
30 t5WStt> ^y (7x^i/y) -efcSo 

[0 0 5 2] r eottJN-IL 5, 6-^tKP^>^n 
^ffi^^Ki: LTMi^-T^r ^^-C^6 0 recoil* 

w COtK y (7x-l/y) COKiSti, B a 1 1 a r d e t 
al. J. Chem. Comm. 9 5 4 (1 9 8 3) 

[0053] *y -^-strKfrSfttt, *mtt»«±^* 
t**^ 2 4 o^^ttH-ejRtoasitTifeSi^y (^^^ 

[0 0 5 4] tfn/u^L<fi^3i>'*l:flcSrffl^5*a 

[0 0 5 5] ^*4*«^y^-BIS:»j«-r5fc»tc;« 

y l oifc^KWJKOfig^^^S-^fcS 

50 *S^ft«JSt-iB* Ati t>zhk£&oX*ti& **«ap 
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(a) (4, 4' --yy z^zz-\y^^y u 

>-) [pdpv] tt, fsj^coe^u^co^^^^^n/i. 
Utr j: ^ $ tix v ^ r y — u > br= u >/K y -v— 

(b) 4^y (1, 4-^^^u->-i -7x^;i/f'^ u 

jss^-itppv^ififtit**) 1 !), -tn^fniofcs 
v ^nmJj<v tr ~ u ^ 0>^sf a* ^ ^ ~ a-s t a& $ v * 

(c) ^m^mmm^xmrnm^mxh^ , 

JWXCift^) tcglLT^. ^StAPXfc pT^T^fc^^y 

(3 -T/l^A^-^^V) y ^ — 7* 
ntf/K :/^vK ^^vvK '^^vK 

o) 0 

( d ) /K y yv) ^y-^-ii^y 

(e) ^/PJ: «9 fc*£fcT/u*/w£*-*-5#y (2, 
5 p -y^^Uy t^ky) 7^y-e — 
ttflS#PJDXpTfiiT*fc5o 

(f) tfv (yzr.^/ur±^u» n^m*<o&mm* 

[0 0 5 6] y ^-(7>^g/^PXtt^#. 

[0 0 5 7] *Wyv-(7)i^t5^f^ ^(DX 

asffifi, =»#y fcsv^^sKy-^— k^^- 3 
y x ov£ /c«#»««f«sr*-r 5 *k y ^-/i ^ 

f+**ns*»^ #«#y-^ — ^fkistaoti 



(7) ftm^l 0- 9 2 5 7 6 

72 

[0 0 5 9] 

r^SfcflllJ 0 2*5j;tfi2l3{;:BflU 

[0 0 6 0] JfyX&tiL, mx-ft. filmmCT^f: 
tt, *l>^>f»tt^9^l^±BBJcjBi<z>*waA»tt 
i2^:MUco ISftAgttlli, «20nm<?)J|:$ 
<!0iS:^5fcft«Ov't K^^^^LT7;K-!>A 
Sr«aiE#**T^Lfc 0 AMES"* K*^**£ttffiL 
70 T*g 2 mm, MR* 2 mm*5 X £ 1 5 mm<D— igco^p 

[0061] l0-25g(D^^/ -;K:o^ l g <z><K 

y p pv^iift^ * / -^mm^ntim^ 

ft^LT5 0 0 0 r. p. m. *-C^>iS*"eWlCDlEl >9 ^ 
i:^y WIEfrWSrJt^— 3 0 Ot^fil 
v-ttPPVIl**Sftfc, ?#^n)tPPVlR4«l 0 

J^^y^^y^iaor^i, TPSfi2 0n 

0 nmj&>?> 1 m(D$Bia"C*>So 
[0 0 6 2] *tc, » 2 ^ISiiAgtti 5 Sr. P P V 

30 fc 0 K^v^^^MfflLT, PPVR^B± 
— y?:Mt, 2 mm. P«2ram, SJl5 

2 0^?)3 0nm(Z)|Sit?fcofc 0 :c7)<t9 
[0 0 6 3] S^£AS»JI<7)9 V>&< t loft 

40 mmKT^*$tfc5Wcft$nSo PPVf^fJ^ 
fi2 0 0 nm^i:||l, S^A^o «t 1^3*1 ^ U ^ 

^Vl^hT^fo^o r^«JE(L 2X1 0 6 Vcm-'^L^ 
^t#^Mf^ 0 2 mA/ cm 2 <DmSt^St-^V^ 

0ki$X\ mmx^htlito mTOttiJlte, lOOKHz 

^xnm&max&t/vHt&WLtefi^tio 
50 am*. #S"Jftffl^S:-t-Sri:*<^« + -e*f^Sn, 
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[0 0 6 4] m*frhttitl&tltzyt&. t&^y^n^ 
(2 0°C) tU 

0. 1 5 e V^ttS^oT 6 9 0 nm^P? 5 0 0 nm 
(1. 8eVH2. 4 e V) <DX-<? h/H6BJ-CfS3te 

[0 0 6 5] £ tt:-<T{£v ^ft*BB*Sr*T 

WW:, (**«*>5t^iiefitt) £>n- K«ri/J3 

iiASSi^rtts rife-ess, 
[oo66] m^m%m t tt^Tm^^tt^mm&ft-tz 

[o o 6 7] mriswwfi. «r<^ct 9i-##-rsr ir^s 

DCifcttRF7A;/?5 >^ffi:fcJ:tf«^--MS# 
[0 0 6 8] J£AT«\ rnfeOW3pf«r{£ofc«igW(^flfU 

[0 0 6 9] WJN-ttl 0" 8 mb a r <D^— Xf±Jj(Di&U 

cm ^Mfc^-rso ixmma*2 

X 1 0~ 4 mb a r <7>K*ffi*<75#aETcOf**Wi- 0 . 1 
n m/#^)#f iSS-e(7)^ y y^ A ^ - y y Yfrh<r>4 

0- 4 q c racD^m^-r^mm^mit^ >wj*<Dm 



(8) «MiB¥l 0- 9 2 5 7 6 

0>£ 9&!K{i^r«i*^ h/l^K^T 9 0%£9£J£ 
[0 0 7 0] r*i,e>£>Rti:, X«ft*3«tt/«^*?«f»J^» 
[0 0 7 1] W:, PPV«S:±fB*lte«»Jlicfa*Ufc 

[0 0 7 2] r^j:9(:it«l$$iXfc, 7 0nm(Df 

^fe*s:i2i5t5j;u«ia6jc^"r 0 %%\cmm-r zmmco 

L# WfiteE] 5 l^fel^C**) 1 4 V~efe£ ri^b^o 
^^cO^W^^fPLfc^ffi^^^*^^if,^ia6^« 

±85^J6*?»i2 tmcxh&o ^mmmxi^ ^*tc£o 

[0 0 7 3] ^^v^iS, /hS^ft*BB«Sr*i-5 
fc J± ^ p * £ W-T S # 7 7s £« Sr « ffl 

Kt5^nw (rf) ^^^yy^aotftf 

[0 0 7 4] ffifflf5RF^^°7^ y >^gii2o(7) 

8 cm 

0" 8 niba r(7)^X|±^t*5 0 -r^hpy^-y 

ufei^A 1 StK^JEttJcOfi*^ 2 5 0-3 0 0t:fC^ 
5 J: 5i-«C*t*Plft-r5o Si^6r. p. m. TIh]^ 
t6 c flSffl-t-S^^y ^ y y^^^liO. 0 0 7-0. 
0 13mbar^J±^ClD^t3 0%(7)H2 ^Ar 

50 -cfc<9, mm<omMffii>xKmmzmir 0 mm-r ^rf 
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mt}lt2W(D^ttit}^^LX 2 5 owet)5 0 ft*^ 
teifttWCIil 2nm/^fc^ ^^^-^ 1 m(D 

[0 0 7 5]#W;^fSill*$fet^5, 5X 
1 O 6 -5X10 8 QcmOCIfgW^ltP^c 

MO. 2 5mmt2O0Al^j/KS:If U ^2x^2 
[0 0 7 6] PPVJiSr±ISHJfifi»Jl(-IE«Lfc 

[0 0 7 7] ifaXSSrffl^TjSigLitffiai 4m 
m 2 ^ i/ij zi V-7k|fJI<£>J¥£ 1 it , ppvSco/¥^4 
0 nm*5j:V»{k>r V-v^-AJlOffS 2 5 0 nm<7)*3£ 
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